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(57) ABSTRACT 

A final drive unit for a motor Vehicle includes a carrier 
housing integrally formed with a final drive housing and 
provided to Store a lubricating oil therein, a pinion drive 
shaft rotatably supported within the final drive housing by a 
pair of bearings, an oil Supply passage formed integrally 
with the final drive housing for lubricating the bearings and 
having a Supply opening in communication with a cavity in 
the carrier housing, and a baffle member mounted within the 
carrier housing adjacent to the Supply opening of the oil 
Supply passage. The baffle member includes a baffle wall 
provided to cover a lower portion of the oil Supply passage 
for maintaining a portion of the lubrication oil within the oil 
Supply passage So as to permit the lubricating oil to 
adequately lubricate the bearings even when the motor 
vehicle is tilted to a maximum angle of inclination. 

16 Claims, 3 Drawing Sheets 
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LUBRICATION ARRANGEMENT FOR FINAL 
DRIVE UNIT 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to final drive units of 

vehicular drive axle assemblies and, more particularly, to a 
lubrication arrangement for use in the final drive unit which 
can provide good lubrication of bearings Supporting a pinion 
drive shaft within a carrier housing of the vehicular drive 
axle assembly even when a vehicle body is in an inclined 
State. 

2. Description of the Prior Art 
Conventionally, final drive units well known in the prior 

art, are arranged in a power transmission System of a motor 
vehicle to allow a pair of output shafts operatively coupled 
to a propeller shaft. 

The typical lubrication apparatus used in the final drive 
unit for motor Vehicles includes a carrier elongated in a 
fore-and-aft direction of the motor vehicle and receiving 
lubricating fluid, a differential case arranged at a rear end of 
the casing, a differential gear unit rotatably disposed within 
the differential case, a drive gear mounted to the differential 
case, and a drive pinion shaft that is formed with a drive 
pinion meshing with the drive gear. The drive pinion Shaft is 
elongated forward to be connected with a front-wheel side 
trans-axle via a propeller shaft. The drive pinion shaft is 
rotatably Supported by a pair of axially spaced outer and 
inner tapered roller bearings. With this arrangement, when 
the motor vehicle is in a normal horizontal position, the 
roller bearings are immersed in the lubricating fluid to be 
Sufficiently lubricated. Typically, the outer bearing pumps 
the lubricating oil into a cavity between the two bearings. 
This pumping action allows the outer bearing which is 
Subject to the larger amount of drive torque to be well 
lubricated. However, when the motor vehicle runs on a 
decent and/or ascent, the lubricating oil is not getting to the 
bearings due to gravity. In this situation the lubricating oil 
must be pushed up hill to the Space between the outer 
bearing and a Seal. The lack of the lubricating oil necessary 
for positive lubrication of the roller bearings, especially 
acute at low speed of the motor vehicle, may be very 
detrimental for the bearings of the final drive unit. 

Accordingly, it is the intent of this invention to overcome 
these shortcomings of the prior art. 

SUMMARY OF THE INVENTION 

The present invention provides a lubrication arrangement 
for use in a final drive unit of a motor vehicle which can 
provide continuous and adequate lubrication of bearings 
Supporting a pinion drive shaft within a carrier housing of a 
vehicular drive axle assembly even when a vehicle body is 
in an inclined State and moving at a low speed. 

The final drive unit of the motor vehicle in accordance 
with the preferred embodiment of the present invention 
includes a carrier housing integrally formed with a final 
drive housing and defining a main chamber provided to Store 
an amount of lubricating oil therein, a ring gear disposed 
within the main chamber of the carrier housing for rotation 
there within and causing the lubricating oil to circulate when 
rotated, a pinion drive shaft rotatably Supported within the 
final drive housing by a pair of axially spaced outside and 
inside bearings, an oil Supply passage formed integrally with 
the final drive housing for lubricating the outside and inside 

15 

25 

35 

40 

45 

50 

55 

60 

65 

2 
bearings, wherein the oil Supply passage has a Supply 
opening in communication with the main chamber of the 
carrier housing. 
The final drive unit of the present invention further 

includes a baffle member mounted within the carrier housing 
adjacent to the Supply opening of the oil Supply passage. The 
baffle member includes a baffle wall provided to cover a 
lower portion of the oil Supply passage for maintaining Some 
lubrication oil within the oil Supply passage So as to permit 
the lubricating oil to lubricate the outside and inside bear 
ings even when the motor vehicle is tilted to a maximum 
angle of inclination with respect to a horizon. The baffle 
member further includes a deflector lip formed in a top 
portion of the baffle member and extending from the baffle 
member toward the ring gear. The deflector lip is positioned 
adjacent to the ring gear and provided for deflecting the 
lubricating oil axially outward from the ring gear toward the 
Supply opening of the oil Supply passage. Preferably, the 
baffle member is formed integrally with the baffle wall and 
the deflector lip as a unitary Single-piece part. Moreover, an 
acceSS opening is formed in the baffle member between the 
deflector lip and the baffle wall for allowing lubricating oil 
flow from the main chamber in the carrier housing into the 
oil Supply passage through the Supply opening. 
The final drive unit further includes a first lateral opening 

providing fluid communication between the oil Supply pas 
Sage and a Space within the final drive housing between the 
outer roller bearing and an outer end thereof and a Second 
lateral opening providing fluid communication between the 
oil Supply passage and the Space within the final drive 
housing between the outer roller bearing and the inner roller 
bearing. 

Therefore, the lubrication arrangement of final drive unit 
in accordance with the present invention includes a novel 
baffle member providing continuous and adequate lubrica 
tion of the pinion drive shaft bearings at various Speeds and 
angles of inclination of the motor Vehicle. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other objects and advantages of the invention will 
become apparent from a Study of the following Specification 
when viewed in light of the accompanying drawings, 
wherein: 

FIG. 1 is a horizontal sectional view of a final drive unit 
and differential assembly in a carrier housing in accordance 
with the present invention; 

FIG. 2 is a side view of the final drive unit in the carrier 
housing in accordance with the present invention; 

FIG. 3 is a rear view of the carrier housing with a baffle 
member mounted thereon in accordance with the present 
invention; 

FIG. 4 is a perspective view of the baffle member in 
accordance with the preferred embodiment of the present 
invention. 

FIG. 5 is a side view of the final drive unit in the carrier 
housing in accordance with the present invention in a 
position when the carrier housing is tilted to a maximum 
angle of inclination with respect to a horizon. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

The preferred embodiment of the present invention will 
now be described with the reference to accompanying 
drawings. 
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FIGS. 1 and 2 schematically depicts a final drive unit 10 
of a front drive axle assembly of a four-wheel drive motor 
vehicle. However, it is to be understood that while the 
present invention is described in relation to the final drive 
unit 10 of the front drive axle assembly, the present inven 
tion is equally Suitable for use in rear drive axle assembly of 
the two-wheel drive or four-wheel drive motor vehicle. 

As illustrated in FIGS. 1 and 2, the final drive unit 10 for 
the motor vehicle of the front engine, front wheel drive type. 
The final drive unit comprises a generally hollow carrier 
housing 11 integrally formed with a final drive housing 12 
being in the form of a generally cylindrical Support Structure 
elongated in a fore-and-aft direction of a vehicle body (not 
shown). The carrier housing 11 is arranged to be coupled 
with an axle housing or opposite axle tubes (not shown) in 
a fluid-tight manner to Store an amount of lubricating oil 
therein, a differential gear assembly 6 (shown in FIG. 2) 
rotatably mounted within the carrier housing 11, a ring gear 
8 contained within the carrier housing 11 and mounted on 
the differential gear assembly 6 for rotation therewith, and a 
drive pinion shaft 14 rotatably supported by a pair of axially 
spaced outer and inner tapered roller bearings 18 and 20 
respectively, mounted within a Substantially cylindrical 
inner peripheral surface 15 of the final drive housing 12 and 
positioned in place by means of a cylindrical Spacer 22. The 
drive pinion shaft 14 is integrally provided at its inner end 
with a hypoid pinion gear 16 which is located in the interior 
of carrier housing 11 and permanently in mesh with the ring 
gear 8. The drive pinion shaft 14 extends outwardly from the 
final drive housing 12 of carrier housing 11. 

In the above arrangement, a companion flange 24 is 
splined to the drive pinion shaft 14 and fixed in place by 
means of a fastening nut 26 threaded over a distal end 14a 
of the drive pinion shaft 14 through a washer 27. An annular 
oil seal member 28 is fixedly mounted within an outer end 
portion 12a of the final drive housing 12 forming an outer 
end thereof and is in Surrounding relationship with a sleeve 
portion of the companion flange 24 to close an interior of the 
final drive housing 12 in a fluid-tight manner. An annular 
dust deflector 29 is fixed to a neck portion of the companion 
flange 24 to contain therein an Outer end of the oil Seal 
member 28. 

As illustrated in FIGS. 1 and 2, the final drive housing 12 
of the carrier housing 11 is formed on one side wall thereof 
with an oil supply passage 30 (illustrated by dotted line in 
FIG. 2). The oil supply passage 30 is arranged substantially 
in parallel with the drive pinion shaft 14 at the same side as 
the ring gear 8 of the differential assembly 6. The oil supply 
passage 30 opens at a rear end thereof into a main chamber 
31 of the carrier housing 11 in which the differential assem 
bly 6 and the lubricating oil are contained, through a Supply 
opening 32 provided at an inner end 30a of the oil supply 
passage 30. The ring gear 8 is partially immersed in the 
lubricating oil within the main chamber 31 of the carrier 
housing 11. 
As further illustrated in FIGS. 1 and 2, the oil supply 

passage 30 is in fluid communication at its front end with a 
substantially annular space 33 within the final drive housing 
12 of the carrier housing 11 around the drive pinion shaft 14 
between the outer roller bearing 18 and the oil seal member 
28 through a first lateral opening 34a. The oil Supply passage 
30 further opens at its intermediate portion into a substan 
tially annular space 35 within the final drive housing 12 of 
the carrier housing 11 around the drive pinion shaft 14 
between the outer roller bearing 18 and the inner roller 
bearing 20 through a Second lateral opening 34b. 
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4 
The supply opening 32 is covered with a baffle member 40 

fastened to the carrier housing 11, preferably through bolts 
50a and 50b, as illustrated in FIGS. 2 and 3. It will be 
appreciated by those skilled in the art that any other appro 
priate manner of securing the baffle member 40 to the carrier 
housing 11 is within the Scope of the present invention. The 
baffle member 40, illustrated in detail in FIG. 4, includes a 
baffle wall 42 provided with a deflector lip 44 at an upper 
portion thereof. As illustrated, the deflector lip 44 is pro 
vided at a top portion of the baffle member 40 and extends 
from the baffle wall 42 toward the ring gear 8 of the 
differential assembly 6, thus forming an acceSS opening 46 
in the baffle member 40 allowing the lubricating oil flow into 
the oil supply passage 30. At the same time, the baffle wall 
42 of the baffle member 40 covering a lower portion of the 
oil Supply passage 30 Serves as an oil dam to Store an amount 
of the lubrication oil within the oil supply passage 30 for 
providing uninterrupted Supply of the lubricating oil to the 
outer and the inner roller bearings 18 and 20 through the 
lateral openings 34a and 34b. The deflector lip 44 of the 
baffle member 40 assists in deflecting a flow of the lubri 
cating oil into the oil Supply passage 30 through the access 
opening 46 in the baffle member 40. Preferably, the baffle 
member 40 is formed integrally with the baffle wall 42 and 
the deflector lip 44 as a unitary, Single-piece part using a 
metal Stamping process. It will be appreciated by those 
skilled in the art that the baffle member 40 may be manu 
factured by any other appropriate process, Such as molding, 
casting, Welding, etc., from any appropriate, Such as Steel, 
aluminum, plastic, etc. 
AS Viewed in FIG. 2, the ring gear 8 is adapted to rotate 

clockwise when the associated vehicle is moving forward. In 
operation, when the drive pinion Shaft 14 is applied with a 
drive torque from a prime mover of the motor vehicle to 
rotate the ring gear 8 in a clockwise direction A, the 
lubricating oil is picked up by rotation of the ring gear 8 and 
thrown tangentially to the direction of rotation thereof 
against the deflector lip 44 of the baffle member 40. Simi 
larly, the pinion gear 16 picks up Some of the lubricating oil 
and throws it tangentially to the direction of rotation thereof 
against the deflector lip 44 of the baffle member 40. The 
deflector lip 44 redirects (deflects) the flow of the lubricating 
oil into the oil Supply passage 30 through the acceSS opening 
46 in the baffle member 40, as indicated by an arrow F in 
FIG. 2 depicting the flow of the lubricating oil when the ring 
gear 8 is rotated in the clockwise or forward direction A. 
Thus, the deflector lip 44 of the baffle member 40 provides 
an adequate lubricating oil flow into the oil Supply passage 
30 at various speeds of the motor vehicle and angles of 
inclination of the motor vehicle on a slope. 
As further shown in FIG. 5, the baffle wall 42 of the baffle 

member 40 prevents some lubricating oil from flowing back 
to the main chamber 31 of the carrier housing 11 from the 
oil Supply passage 30, thus acting as the oil dam. 
When the motor vehicle runs on a descent, a vehicle body 

is in a forwardly inclined State in which an inner end portion 
12b of the final drive housing 12 of the front drive axle is 
positioned lower than the outer end portion 12a thereof 
relative to the line of the horizon. In Such a condition, the 
lubricating oil tends to leave the oil Supply passage 30 back 
into the main chamber 31 of the carrier housing 11 due to the 
gravity of the lubricating oil. However, the baffle wall 42 of 
the baffle member 40 prevents some lubricating oil from 
flowing back to the main chamber 31 of the carrier housing 
11 from the oil Supply passage 30 as it acts as the oil dam, 
thus keeping the first and Second lateral openings 34a and 
34b Submersed in the lubricating oil and providing continu 
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ous lubrication of the outside and inside bearings 18 and 20 
even when the motor vehicle runs on a decent and tilted to 
a maximum angle of inclination with respect to a horizon, as 
illustrated in FIG. 5, wherein a level of the lubricating oil 
within the oil supply passage 30 is indicated by the dash line 
L. Here, the maximum angle of inclination should be 
understood as a critical angle providing Stability of the 
motor vehicle on a slope. Therefore, the baffle wall 42 of the 
baffle member 40 is provided to slow the rate of lubricating 
oil leaving the oil Supply passage 30 back into the main 
chamber 31 of the carrier housing 11 due to the gravity of the 
lubricating oil and keeping the first and Second lateral 
openings 34a and 34b Submersed in the lubricating oil. 

It will be appreciated by those of ordinary skill in the art 
that height of the baffle wall 42 of the baffle member 40 can 
be varied to accommodate various angles of inclination of 
the motor vehicle. 

Therefore, the lubrication arrangement of the final drive 
unit in accordance with the present invention includes a 
novel baffle member providing continuous and adequate 
lubrication of the pinion drive shaft bearings at various 
Speeds and angles of inclination of the motor vehicle. 

The foregoing description of the preferred embodiments 
of the present invention has been presented for the purpose 
of illustration in accordance with the provisions of the Patent 
Statutes. It is not intended to be exhaustive or to limit the 
invention to the precise forms disclosed. Obvious modifi 
cations or variations are possible in light of the above 
teachings. The embodiments disclosed hereinabove were 
chosen in order to best illustrate the principles of the present 
invention and its practical application to thereby enable 
those of ordinary skill in the art to best utilize the invention 
in various embodiments and with various modifications as 
are Suited to the particular use contemplated, as long as the 
principles described herein are followed. Thus, changes can 
be made in the above-described invention without departing 
from the intent and scope thereof. It is also intended that the 
Scope of the present invention be defined by the claims 
appended thereto. 
What is claimed is: 
1. A final drive unit for a motor vehicle axle assembly, 

Said final drive unit comprising: 
a carrier housing integrally formed with a final drive 

housing and defining a main chamber provided to Store 
an amount of lubricating oil therein; 

a pinion drive shaft rotatably Supported within Said final 
drive housing by a pair of axially Spaced outside and 
inside bearings, 

an oil Supply passage formed integrally with Said final 
drive housing for lubricating Said outside and inside 
bearings, Said oil Supply passage having a Supply 
opening in communication with Said main chamber of 
Said carrier housing, and 

a baffle member mounted within Said carrier housing 
adjacent to Said Supply opening of Said oil Supply 
passage, Said baffle member including a baffle wall 
provided to cover a lower portion of Said oil Supply 
passage for maintaining a portion of Said amount of 
Said lubrication oil within Said oil Supply passage So as 
to permit Said lubricating oil to continuously and 
adequately lubricate Said outside and inside bearings 
even when Said motor vehicle is tilted to a maximum 
angle of inclination with respect to a horizon, Said 
maximum angle being a critical angle for Stability of 
Said motor vehicle on a slope. 

2. The final drive unit as defined in claim 1, further 
including at least one lateral opening providing fluid com 
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6 
munication between Said oil Supply passage and a Space 
within Said final drive housing. 

3. The final drive unit as defined in claim 2, further 
including a first lateral opening providing fluid communi 
cation between Said oil Supply passage and a Space within 
Said final drive housing between Said outer roller bearing 
and an outer end thereof and a Second lateral opening 
providing fluid communication between Said oil Supply 
passage and Said Space within Said final drive housing 
between Said outer roller bearing and Said inner roller 
bearing. 

4. The final drive unit as defined in claim 1, further 
including a ring gear disposed within Said main chamber of 
Said carrier housing for rotation therewithin and causing Said 
lubricating oil to circulate when rotated, wherein Said baffle 
member further including a deflector lip extending from Said 
baffle wall toward Said ring gear and provided for deflecting 
Said lubricating oil axially outward from Said ring gear 
toward Said Supply opening of Said oil Supply passage. 

5. The final drive unit as defined in claim 4, wherein said 
baffle member further including an access opening provided 
between said deflector lip and said baffle wall for providing 
a fluid communication between Said main chamber of Said 
carrier housing and Said oil Supply passage through Said 
Supply opening. 

6. The final drive unit as defined in claim 4, wherein said 
deflector lip is formed in a top portion of said of said baffle 
member and positioned adjacent to Said ring gear. 

7. The final drive unit as defined in claim 4, wherein said 
baffle member is formed integrally with said baffle wall and 
Said deflector lip as a unitary Single-piece part. 

8. The final drive unit as defined in claim 5, wherein said 
deflector lip of said baffle member is provided for deflecting 
Said lubricating oil axially outward from Said ring gear 
toward Said acceSS opening in Said baffle member. 

9. A final drive unit for a motor vehicle axle assembly, 
Said final drive unit comprising: 

a carrier housing integrally formed with a final drive 
housing and defining a main chamber provided to Store 
an amount of lubricating oil therein; 

a ring gear disposed within Said main chamber of Said 
carrier housing for rotation there within and causing 
Said lubricating oil to circulate when rotated; 

a pinion drive Shaft rotatably Supported within Said final 
drive housing by a pair of axially Spaced outside and 
inside bearings, 

an oil Supply passage formed integrally with Said final 
drive housing for lubricating Said outside and inside 
bearings, Said oil Supply passage having a Supply 
opening in communication with Said main chamber of 
Said carrier housing, and 

a baffle member mounted within Said carrier housing 
adjacent to Said Supply opening of Said oil Supply 
passage, Said baffle member further including a deflec 
tor lip extending from said baffle member toward said 
ring gear and provided for deflecting Said lubricating 
oil axially outward from Said ring gear toward Said 
Supply opening of Said oil Supply passage. 

10. The final drive unit as defined in claim 9, wherein said 
deflector lip is formed in a top portion of said of said baffle 
member and positioned adjacent to Said ring gear. 

11. The final drive unit as defined in claim 10, wherein 
said baffle member is formed integrally with said baffle wall 
and Said deflector lip as a unitary Single-piece part. 

12. The final drive unit as defined in claim 9, wherein said 
baffle member including a baffle wall provided to cover a 
lower portion of Said oil Supply passage for Storing a portion 
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of Said amount of Said lubrication oil within Said oil Supply 
passage So as to permit Said lubricating oil to lubricate Said 
outside and inside bearings even when Said carrier housing 
is tilted to a maximum angle of inclination with respect to a 
horizon, Said maximum angle being a critical angle for 
stability of said motor vehicle on a slope, said baffle member 
further including an acceSS opening allowing lubricating oil 
flow from Said main chamber in Said carrier housing into 
Said oil Supply passage. 

13. The final drive unit as defined in claim 9, wherein said 
baffle member further including an acceSS opening provided 
between said deflector lip and said baffle wall for providing 
a fluid communication between Said main chamber of Said 
carrier housing and Said oil Supply passage through said 
Supply opening. 

14. The final drive unit as defined in claim 9, further 
including at least one lateral opening providing fluid com 
munication between said oil Supply passage and a Space 
within Said final drive housing. 

15. The final drive unit as defined in claim 14, further 
including a first lateral opening providing fluid communi 
cation between Said oil Supply passage and a Space within 
Said final drive housing between Said outer roller bearing 
and an outer end thereof and a Second lateral opening 
providing fluid communication between Said oil Supply 
passage and Said Space within Said final drive housing 
between Said outer roller bearing and Said inner roller 
bearing. 

16. A final drive unit for a motor vehicle axle assembly, 
Said final drive unit comprising: 

a carrier housing integrally formed with a final drive 
housing and defining a main chamber provided to store 
an amount of lubricating oil therein; 

a ring gear disposed within Said main chamber of Said 
carrier housing for rotation therewithin and causing 
Said lubricating oil to circulate when rotated; 

a pinion drive shaft rotatably Supported within Said final 
drive housing by a pair of axially Spaced outside and 
inside bearings, 

an oil Supply passage formed integrally with Said final 
drive housing for lubricating Said outside and inside 
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bearings, Said oil Supply passage having a Supply 
opening in communication with Said main chamber of 
Said carrier housing; 

a first lateral opening providing fluid communication 
between Said oil Supply passage and a Space within Said 
final drive housing between Said outer roller bearing 
and an outer end thereof and a Second lateral opening 
providing fluid communication between said oil Supply 
passage and Said Space within Said final drive housing 
between Said outer roller bearing and Said inner roller 
bearing, and 

a baffle member mounted within Said carrier housing 
adjacent to Said Supply opening of Said oil Supply 
passage, Said baffle member including a baffle wall 
provided to cover a lower portion of Said oil Supply 
passage for Storing a portion of Said amount of Said 
lubrication oil within Said oil Supply passage So as to 
permit Said lubricating oil to continuously and 
adequately lubricate Said outside and inside bearings 
even when Said motor vehicle is tilted to a maximum 
angle of inclination with respect to a horizon, Said 
maximum angle being a critical angle for Stability of 
Said motor vehicle on a slope, Said baffle member 
further including an acceSS opening allowing lubricat 
ing oil flow from Said main chamber in Said carrier 
housing into Said oil Supply passage through Said 
Supply opening; 

said baffle member further including a deflector lip 
formed in a top portion of said baffle member and 
extending from Said baffle member toward Said ring 
gear, said deflector lip positioned adjacent to said ring 
gear and provided for deflecting Said lubricating oil 
axially outward from Said ring gear toward Said access 
opening of Said oil Supply passage; 

Said access opening in Said baffle member is formed 
between said deflector lip and said baffle wall; 

said baffle member is formed integrally with said baffle 
wall and Said deflector lip as a unitary Single-piece part. 


